We investigate compactness, cyclicity and unicellularity of the differentiation operator on certain weighted sequence spaces.
Introduction
On most of the classical Banach function spaces the differentiation operator is closed and densely defined, but unbounded. On certain weighted sequence spaces, however, it can be presented as an everywhere-defined and bounded linear operator. In this note we examine its behavior on a class of such spaces, generalising definitions due to Shields [3] . Let fb(n)g n be a sequence of positive numbers with b(0)01 and 15pB: We consider the space of sequences f 0 ff (n)g n00 such that
The notation f (z)0 P n00f (n)z n shall be used whether or not the series converges for any value of z: These are called formal power series. Let H p (b) denote the space of such formal power series. Letê n (n)0 d k (n): So e k (z)0z k and then fe k g k is a basis such that ke k k 0b(k):
where m is the s-finite measure defined on the positive integers by 
The Hardy, Bergman and Dirichlet spaces can be viewed in this way when p02 and, respectively, b(n)01; b(n)0(n'1)
( 1 2 and b(n)0(n'1)
consists of functions analytic on the open unit disc. Bounded analytic structure of H p (b) was studied in [7] . If the sequence
is an entire function. It is convenient and helpful to introduce the notation h f ; gi or hg; f i to stand for g( f )
where
Banach space. We denote by B(X ); the set of bounded operators on the Banach space X : Let A B(X ) and x X : We say that x is a cyclic vector of A if X 0spanfA n x : n00; 1; 2; . . .g:
Here spanf×g is the closed linear span of the set f×g: An operator A B(X ) is called cyclic if it has a cyclic vector. Also, an operator A in B(X ) is called a unicellular operator on X ; if the set of its invariant subspaces, LatA; is linearly ordered by inclusion. Cyclicity, strict cyclicity and unicellularity of the multiplication operator were studied in [4; 5; 6; 9] . Composition operators on H p (b) were studied in [8] . In this paper we study the differentiation operators on H p (b):
Main results
In what follows, D denotes the differentiation operator on the Banach space 
0 0; we get kD(D m k 0 0: Thus D is the limit in norm of a sequence of finite rank operators, and hence it is compact.
0 0 weakly, and so
since D is compact [1, proposition 3.3] . This completes the proof. j Proposition 2. Suppose that
n o n is monotonically decreasing and r0 lim
.
Then the spectrum of D is equal to fz : ½z½ 5rg.
PROOF. First note that
]r for each n; and so
Now since
and so the spectral radius of D is equal to which implies that
and that the last series converges, since 
In the following we denote by H m ; the closed linear span of fe n : n]mg that is a subspace of
Theorem 3. Let the sequence
PROOF. Note that for all positive integers k and n we have
Now for n]1 we get
Without loss of generality we may assume thatf (0)01: Put y 0 01 and
Thus we have
and so ky n (e n k q 0 X n o n is decreasing, we get
